This paper uses quadric orthogonal rotating combination design test, obtains the cohesive force changes value after given many times freeze-thaw cycles for the geogrid-reinforced clay with different reinforcement spacing, moisture content and degree of compaction. Through analysis of the mathematical calculation and test data to get the regression equation about the value of related with reinforcement spacing, fillers compaction degree and initial moisture content, and test the conspicuousness about the equation and the influence factors. Applies the equation to calculate the value of cohesive force in the else test conditions, the results show that the test results and the calculated values fit well, the equation can be used to calculate the cohesive force of geogrid-reinforced clay after many times of freeze-thaw cycles. The regression equation provides a theoretical reference for the engineering practice.
Introduction
The area of the seasonal frozen earth in China is nearly 5.14 million square kilometers, it's about 53.5% of the all national earth. The soil in the vast seasonal frozen often appear engineering frost problems caused by the freeze-thaw destruction [1] . Change of the soil's shear strength after thawing is the main reason for the damage, and the main shear strength parameters of the soil are cohesive force ( c ) and internal friction angle ( ). Jilin Qi finds the cohesion's decrease and the internal friction angle's increase of the clay according to the comparative study to the clay in the state before and after the freeze-thaw [2] . Benoit etc. believe that the change level of soil's mechanics properties depend on the soil's initial state and the test conditions [3] [4] [5] . Qian Su considers the cohesion of soil with low density will increase and the cohesion of soil with high density will reduce after the freeze-thaw [6] . Shibia and Aldaood find that the soil strength and durability drastically reduced after the initial twice thaw, and then gradually weaken [7, 8] , mainly due to soil structural damage strongly in the initial several thaw times, and then stabilized.
However, reports about reinforcement work on the soil after the freezethaw are few, and the quantitative relationship between the shear strength of the reinforcement soil and it's initial state is seldom. This paper based on the geogrid-reinforced silty clay canal base project in Shenyang, takes the average temperature of the last 30 years in Shenyang as the boundary conditions to perform the test with 30 times freeze-thaw cycles under the condition of closed unidirectional. Obtains the cohesive force change value ( c  ) under given many times freeze-thaw cycles for the geogrid-reinforced clay with different degree of compaction( K ), moisture content( 0  ) and reinforcement spacing (  ), builds the regression equation about the value of c  related with different initial states, and provides a theoretical reference for the engineering practice.
Experimental Equipments, Materials and Plan

Experimental materials
Test earth material is taken from the construction site of test. According to standard [9] to do the soil particle analysis test, use photoelectric liquid and plastic limit joint cryoscope to determine the liquid and plastic limit, the corresponding indexes are shown in Table 1 . The soil can be defined as the low liquid limit silty clay. Through the heavy compaction tests, get the result of optimal soil moisture content is 16.1% and the maximum dry density is 1.77 g/cm 3 . Table 1 . Classification and standard of the soil.
Concentration of each particle size range particle (% 
Experimental equipments
The freeze-thaw cycle test equipment is the modified ice tank, the control scope of it's internal temperature is -35°C~+20°C, the control accuracy is ±0.5°C. The triaxle test equipment is TSZ-6 A strain control type triaxle apparatus produced by the Nanjing NingXi soil instrument Co., LTD.
Experimental plan
Make the factors level code list is shown in 
where, 1 c is the cohesive force of specimens measured at the end of the freeze-thaw cycle(kPa), 0 c is the cohesive force of the original specimens(kPa). Table 4 .
where, b is the coefficient about the equation of the c  after freeze-thaw cycle, 
Regression quadratic sum and surplus quadratic sum respectively as in Eq. (4), (5 
093
The " F " inspection of the test error term and regression equation as in Eq. (8), (9 
The Eq. 2 and the actual situation fit well by the Eq. (8) and Eq. (9).
Test the conspicuousness about the coefficient of regression
Adopt the method of " t " inspection to test all of the coefficients in the Eq. (2). 
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The outside push inspection about the coefficient of regression
To test the correctness of the regression equation, all factors are shown in Table  5 and do the regression orthogonal rotation test under the condition of the same freeze-thaw cycles to get the corresponding value of c  . 
The value of max K is 0.98, max  is 150mm and the value of max 0  is 0.21 in the Eq. (12), so the former coefficient of the fillers compaction degree is -0.181, its less than zero. Namely, the value of c  will decrease with the increase of the compaction degree.
The influence of the initial moisture content
In order to analyze the initial moisture content impact on the value of c  , the value of K and  can be supposed as in Eq. (13). 
The value of min K is 0.82 in the Eq. (13), so the former coefficient of the initial moisture content is 0.819, its more than zero; the value of max K is 0.98 in the Eq. (13), so the former coefficient of the initial moisture content is -0.143, its less than zero. When the former coefficient of the initial moisture content is zero, the value of 0 K is 0.9. Namely, the value of c  will increase with the increase of the value of 0  when the value of the fillers compaction degree is less than 0.9, and the value of c  will decrease with the increase of the value of 0  when the value of the fillers compaction degree is more than 0.9.
The influence of the reinforcement spacing
In order to analyze the reinforcement spacing impact on the value of c  , the value of K and 0  can be supposed as in Eq. (14). 
 
The value of min K is 0.82 in the Eq. (14), so the former coefficient of the reinforcement spacing is 0.021, its more than zero. Namely, the value of c  will increase with the increase of the reinforcement spacing.
Conclusions
Use quadric orthogonal rotating combination design test, obtain the regression The value of c  can be increased by reducing the degree of compaction and increasing the reinforcement spacing under construction.
When the initial moisture content is great, the the value of c  can be increased by countral the fillers compaction degree low than 0.9 in practical projects. When the initial moisture content is small, the the value of c  can be increased by countral the fillers compaction degree high than 0.9 in practical projects.
